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The dry gel was soaked in 400 μL of protein solution until it was absorbed. The gel was then sucked into the upper portion of the 5 mm NMR tube (4.2 mm inner diameter) for the isotropic measurements and then into the narrow portion (3.6 mm) for the aligned measurements in the stretched gel.
Structure Determination and Refinement (NMR).
Structures were calculated using Cyana 3.0 supplied with resonance assignments, four NOESY peak lists with peak intensities (Sparky format), TALOS+ derived dihedral restraints for and  dihedral angles, and the one bond 1 H-5 N and 15 N-13 C' RDCs. NMR RPF quality assessment scores were used to assess "goodness of fit" between calculated structures and NOESY peaks lists (in Sparky format) and were used to guide manual and iterative refinement of NOESY peak picking and chemical shift assignments. 18 CYANA calculations and peaks list modification were performed in an iterative fashion until there were few unassigned peaks (false negatives) or missing expected peaks based on the structures (false positives). The NOE derived distance constraints, dihedral restraints, and hydrogen bonds restraints derived from preliminary structures were converted to CNS format using FMCGUI, which bins the upper bounds for the NOEs into defined categories (< 2.7, 3.5, 5.0, and 6.0 Å) with lower bounds of 1.8 Å. Refinement of the 20 lowest energy structures was S8 performed using restrained molecular dynamics in explicit water with CNS 1.3 19 and the PARAM19 force field, using the final NOE derived distance constraints, TALOS+ derived dihedral angle constraints and RDC constraints. NMR structure quality analysis was performed using the PSVS software package. 20 The quality assessment scores were all very good as indicated by the statistical Z-scores. The reduced RPF precision score (a.a. 1-182) can be attributed to missing short-range NOE cross-peaks in the region of the disordered loop and to missing aromatic NOEs due to poorer spectral quality in the aromatic 13 C-edited NOESY-HSQC.
RDC goodness-of-fit quality factor Q rmsd was determined using PALES. 21 The final ensemble of 20 models and NMR resonance assignments were deposited to the Protein Data Bank (PDB ID:
2LUZ).
In the NMR spectra there is evidence for a population of protein with a ligand bound in the START domain core. Chemical shifts for this ligand, as well as TOCSY and NOESY data, intensities of the respective cross-peaks from the spectra with and without proton saturation, respectively (Supplemental Figure S3 ). Table S4 ) and grown at 37 °C with shaking (225 rpm Protein concentrations were determined by Bradford assay (BioRad) using bovine serum S10 albumin as a standard. Purity and presence of proteins were confirmed by SDS-PAGE gel electrophoresis. His 6 -tagged proteins were utilized without further modifications.
Site Directed Mutagenesis. Point mutations were generated by PCR and the Q5 Site
Directed Mutagenesis kit (NEB) using the appropriate primer pair (Supplemental Table S3 , prepared and frozen at -80 °C. Cells expressing the desired mutant were used to test for resistance as explained previously and for overproduction of the target proteins for further study.
S11
Enediyne Cross Resistance Assays. For the in vivo resistance assays, lawns of pSE28a-E. coli (control), pSECalU16-E. coli, and pSECalU19-E. coli were prepared as previously described. A stock solution of each of dynemicin (2) and esperamicin A 1 (3) in methanol were used to test sensitivity. A volume of 10 μL containing 2 and 1 ng of 2 and 3 and 2 ng of 3, respectively were applied to sterile discs and allowed to air dry and applied to each plate. All plates were incubated at 37 o C for 14 h. For cleavage tests, each protein was applied to 1 molar equivalent of 1 with and without 10 mM DTT and allowed to react at Table S4 ) against serial dilutions of 1. All concentrations were serially diluted 1:2 from column 1 (highest concentration, left side) to 10 (lowest concentration, right side). Concentrations of 1 tested for pSE28a-E. coli ranged from 2.4 μM-4.5 nM while that for the rest of the strains was 12 μM -22 nM. Figure S16. Effect of 1 on CalU19wt and CalU19ΔG177 mutants. CalU19 in the presence of (1) DTT, (2) 1, (3) DTT and 1; CalU19G177V in the presence of (5) DTT, (6) 1, (7) DTT and 1; CalU19G177R in the presence of (8) DTT, (9) 1, (10) DTT and 1. Lane 4 is a standard protein ladder.
Figure S17.
CalU16-based homology model of CalU19 generated using SWISS-MODEL workspace illustrating the putative binding site for 1 generated based upon alignment with CalU16 beginning with Val50. Cys120 is highlighted as colored spheres where the predicted distance between the Cys120 side chain thiol and the trisulfide trigger of 1 is 14.80 Å. Cys25 could not be modeled because it is included in the first 49 residues lacking homology with CalU16. Based on this model there are no amino acids bearing nucleophilic side chains within close proximity. 
